The Final Examination for Fellowship of the Faculty of Anaesthetists, Royal Australasian
College of Surgeons has been functioning since 1956. A description of its development and an analysis carried out on the examinations in 1969 and 1970 are contained in the paper by Fisk et al.l Since that time the examination process has been continually monitored and refined, although the basic structure has remained much the same for the last twenty years. This report presents an analysis and interpretation of data for 1025 candidates who presented themselves for the examinations from May 1980 until October 1987 . Recent development within the Faculty is described to indicate the influence these events have had upon the training and examination of candidatesfor the Fellowship, and statistical data is provided to illustrate the effectiveness of the examination process. Recommendations include possible directions that could be taken to enhance both the training and examination of candidates for the Fellowship examination in the future.
Specification of the objectives of the specialist training program in anaesthesia was foreshadowed in the previous review by Fisk et at. I and there is little doubt that this document has had considerable influence on both the training and the examination processes. Educational objectives can be so specific as to be trivial, or so general as to be useless in defining knowledge, skills or attitudes: these training objectives fall into neither of those extremes but provide a coherent set of statements which define realistically the domains of anaesthetic practice. The intention in having a statement of objectives derived by the Faculty for its Fellowship training was that it stressed a realistic, attainable level of competence that could be developed to a high level and could be tested through a series of realistic examinations judged by competent and experienced specialists. For the examinations to be reliable they must measure competence consistently, and to be valid they must measure the objectives which are supposed to be measured.
Structure of the examination
The final Fellowship examination consists of a multiple-choice test, a written paper consisting of two one-hour essays, two halfhour viva voce sessions and a medical clinical. It uses four examination formats which have the weightings indicated in Table 1 . The two essays and two anaesthetic vivas are each regarded as a separate entity when the Court of Examiners appraises a candidate's performance, but as the order of completion of these sections by candidates is completely random it is inappropriate to consider them separately in this review. The structure therefore follows the description set out by the Fisk et at. I with the scoring and monitoring of each section as described there. It must be emphasised that the philosophy underpinning the structure of the examination as a whole remains unchanged in that the system is designed to assess candidates' performance over a series of tasks which will give as reliable and valid a picture of their anaesthetic competence as is possible. A rigorous analysis and evaluation of each of the examination sections is carried out by the Chairman of the Final Examination Committee on the completion of the examinations each May and October which results in the test formats and their use being continually refined.
The responsibility for the examination remains in the hands of the Court of Examiners, who not only review the performance of individual candidates but also review the performance of each section of the examination and their own performance as examiners. Under the leadership of successi ve Chairmen, examiners have been consistently involved in the improvement of the technical, interpersonal and medical skills which enable them to assess the trainees' clinical competence.
Aims of the review
In reviewing the Part 1 F.R.A.C.S. Examination in 1976, Cox 3 refers to ten qualities of an examination and investigates some of the ways in which they can be controlled. These qualities (namely relevance, balance, efficiency, objectivity, specificity, difficulty, discrimination, reliability, fairness and speed) based on the work of Ebel are as relevant to a whole examination system as they are to the single type of examination procedure that Cox investigated. Analysis of the anaesthetic examination should contribute to a better understanding of these features, and it also could raise issues of reliability and validity of each section of the examination that might require further investigation.
An interesting insight into the resolution of curriculum problems is given by Abrahamson,4 who identifies and names nine 'diseases of the curriculum'. Amongst other common educational problems to which he matches medical analogies, Abrahamson warns of 'iatrogenic curriculitis'. In its most severe form he warns of the constant modification and adjustment of educational processes without due 'opportunity for thoughtful review, let alone evaluative research'. He cites examples to show the fine line that one treads in these areas, on the one hand expecting change in dynamic systems in response to changing demands, while on the other hand asking us to consider the words of a Virginian director of educational planning and development: 'If it ain't broke, don't fix it!' Decisions in such critical areas as assessment of clinical performance demand a fully professional response based on adequate review over an adequate period of time. This review contributes to that process.
The review stems from the request of examiners in October 1986 to take a broader look at the examination system, its philosophy and its efficiency. The reasons for this are many, some related to concern about the fairness of the system to certain types of candidates, others to the necessity to demonstrate the extent to which changes over the past seventeen years had contributed to the assessment of the knowledge, skills and attitudes that are seen to constitute an important part of the competent anaesthetist's professional armoury. Concern has also been expressed at times about the relative weightings of various sections of the examination and the contribution these make to the ultimate awarding of the Faculty Fellowship.
Information about each examination, including such statistical information as means and standard deviations of all sections, pass rates and inter-examiner reliabilities, is made available within the Faculty by the Chairman of the Court of Examiners on the completion of examining each May and October. This review therefore does not look in detail at the structure and content of each individual examination but takes a more general view of the examination system as a whole over the past eight years. In so doing it concentrates less on the differences or comparisons of individual candidates' performances as measured by differing sections or examiners and concentrates more on the comparison of defined populations as a whole.
A workshop involving the Board of the Faculty and the Court of Examiners was held late in October 1986, with many stimulating ideas put forward at that time to strengthen the reliability and validity of the examination process. Some of these ideas have already been introduced into the examination procedures during 1987 and 1988, and others are still being considered for possible future implementation. Although some change may reflect a necessary and rational development process, any modifications should only be made in the light of full information about the ways in which the examination has been performing over a period of time and the compatibility of the examination's performance with the aims and objectives of Fellowship training.
Competence of individual candidates
Whether an individual candidate passes the examination or not is a decision for the Court of Examiners, who have sole responsibility in this matter. Consistency of performance across the various sections is an important consideration, and in no individual's case should this review be interpreted to support a claim to pass or fail that person overall.
Fellowship candidates
Over the eight-year period in review, candidates presented themselves for examination in May and October of each year. The analysis carried out covers the sixteen examinations from May 1980 to October 1987 inclusive, and is based on the 1025 candidates for whom information was complete. The very small number of persons not included were those who did not complete the examination in all six sections, generally withdrawing after the written papers had been attempted. For all other candidates their gender, region and whether the examination was being attempted for the first or a later time were used as identifiers, but apart from their section examination results no other information was available to the author so that individual candidates could not be identified. In this way confidentiality has been maintained. The populations used as descriptors are small in some instances, and thus interpretation must be guarded on occasIOns. Table 2 shows the distribution of candidates by gender and by region. Although there are political and educational differences, because of the relatively small number of candidates, Malaysia and Singapore were grouped as a single category, while one candidate from Papua-New Guinea was included with Queensland for purposes of analysis, and two candidates from the Australian Capital Territory were included with New South Wales.
The proportion of women has been lower in Western Australia and higher in Hong Kong than the other regions but has remained at a reasonably constant level of about 20% of candidates over the years.
As not all candidates are successful at their first attempt at the Fellowship examination, those who had previously presented themselves for examination were identified. The proportion of candidates sitting for the first or subsequent times remained reasonably constant over the years, and is shown in Table  3 .
RESULTS AND DISCUSSION
Data were grouped to allow analysis by section, by region and by the time of the testing procedures are used as the basis of investigation. The range of total scores attained was from 18 to 81. Tables 4 and 5 give the means and standard deviations of the total scores of the candidates by region and examination date. Although 65.2% of the candidates were successful overall, 69.4% were successful at their first attempt and 53.8% successful when they had previously sat. Percentages of successful candidates are given to illustrate that slight variations in success rates did occur, but apart from the difference between those sitting for the first and subsequent times these variations are not statistically significant. Variations in the mean scores and percentage of successful candidates is consistent with the examination being criterion-referenced rather than designed to pass a set percentage of candidates.
Although the total scores of candidates show only one statistically significant difference (i.e. the difference in pass rates between the first and subsequent occasions on which the examination was attempted), sectional analysis brings to light a wide range of statistically significant differences In the vivas, candidates presenting for the first time scored better than repeat candidates; regional differences show the Hong Kong candidates performing poorly.
-
Although South Australia appears to outperform other regions and the two Asian groups fare poorly, these are not statistically significant; first-time candidates do outperform repeaters.
Examination format: is it appropriate?
The Fellowship examination is designed to measure competence in a wide range of objectives, and therefore candidates are expected to perform consistently across a variety of examination formats. Inter-section correlations should be positive (in that they are all assessing competencies that are important in anaesthetic practice) but not so high that one might conclude that each section is in fact testing the same competencies. Table  9 gives the inter-correlations between sections, which do indicate that although they all contribute significantly to the examination as ~ whole, each section stands as a separate entIty.
It will be seen that the medical clinical section correlates more highly with the anaesthetic vivas than with the written sections, and that the MCQ correlates less with other sections of the examination than the essays, clinical or vivas. These results suggest that the format of these parts of the examination do require different skills for their completion and that the examination is testing different skills appropriately.
To test the reliability (i.e. consistency) of the examiners throughout the period of this study, the correlation coefficients were calculated between the independent scores allocated to candidates by the two examiners in each of the essays and each of the vivas. Although this is done for each examination (where the inter-rater reliabilities are consistently ofO. 7 or above), Tables I O(a) total 1025 candidates. A high positive correlation exists which suggests that the examiners perform at a consistent standard within each examination and from one examination to another. One issue of importance in this review is an investigation of the contribution to the total score that is made by the relative weightings or values of the four examination sections. Unless a deliberate process of standardising scores is employed before section scores are added together, some bias may be introduced that was unintended. If, however, the means and standard deviations do not differ greatly it is unnecessary to introduce scaling. Table II (a) shows the section scores for all candidates expressed as percentages. There are slight variations in the difficulty levels, as indicated by the means, and in the ranges of marks allocated, as indicated by the standard deviations. An initial interpretation might suggest that the practical components of the clinical and vivas are given greater weighting than the written sections of the MCQ and essays.
As a further step, a comparison can now be made between the intended weightings applied to each of the sections and the weightings which occurred in reality. An impression of the contribution each section makes to the total can be found by taking its standard deviation and expressing it as a percentage of the total of the standard deviations. Table II(b) gives the comparison between the intended weightings (in the percentages of marks allocated to each section) and the actual weightings over the eight years as derived by this method.
Table 11 (b) illustrates that the actual weightings of the anaesthetic vivas and the medical clinical are slightly more than the structure of the examination intended, with essays being under the intended weight. The weightings are, however, very close over this period of time to what was intended. Whether this amount of variation is consistent with the objectives of the training objectives on which the examination is based is a matter for the Court of Examiners to determine.
A further revealing statistical method of investigation is that of regression analysis, where the contributions of each of the sections towards the total score are taken in order from the most important to the least important. When this procedure was used the order of importance was the vivas first, then the MCQ followed by the essays and then the clinical. Whilst the order of importance of the sections varies for some subpopulations, these are only very minor changes, and in all cases the vivas together are the most important factor in the examination. Each of these regression analyses confirmed that the weightings intended to be given to the various sections were in fact operating as was intended.
For those who may be concerned over the fact that the MCQ section has a large proportion of the available marks allocated to it and therefore may influence the overall result of candidates, this was true only in October 1980 and October 1981. The anaesthetic vivas together have much greater influence than the MCQ, with only three candidates over the eight years gaining 50% of the total marks whilst failing both vivas. This score of 50% of the total available marks gives an arithmetic pass, but such candidates would be subject to the scrutiny of the Court of Examiners.
CONCLUSIONS AND RECOMMENDATIONS
The aim of the training program for the Fellowship is to produce anaesthetic specialists who are competent in a wide range of skills, and along with the criterion of relevance to which Cox 3 refers are Total Total considerations of balance and fairness. The analysis of the correlations within and between the sections suggests that each format contributes something different and complementary to the other parts of the examination. Although this variety of form adds to the cost and complexity of mounting the examination, removal of one format from the system may mean that its role is then taken on by another existing format to the detriment of the reliability and validity of that part of the examination. Statistical analysis of the performance of candidates over the eight years in review discloses that the two anaesthetic vivas and the MCQ are different in nature but behave in similar patterns in their contribution to the total scores. Tables 12(a) and 12(b) show that for each of these sections, about half the candidates pass both the section and the examination in total, in fact 60.2% for those passing both vivas and 48.5% for the MCQ; about a quarter fail both the section and the examination; the balance is divided between failing the section but passing overall and passing the section but failing overall.
As previously indicated, candidates perform slightly better in the vivas than the MCQ, and this is reflected in the higher proportion passing in both the vivas and overall. In terms of the relative weightings toward the total scores achieved, the vivas are more important than the MCQ. The two Anaesthesia and lntensil'e Care. Vol. 16. No. 4, No\'ember, 1988 essays and the medical clinical examination play lesser but still important roles in the examination process.
The statistical investigations that have taken place in this review rely heavily on techniques that look for trends and differences in populations. A statistical review of what has occurred over a period of time does not necessarily indicate what is best for the future, but it does provide some baseline data against which future examination performance can be compared. Arithmetic calculations do not remove the professional responsibility for monitoring the effectiveness of a system as the interpretation of that data requires both medical and educational knowledge and expertise. As such, this review makes a contribution to a fuller understanding of the Final Fellowship Examination, but needs to be considered as part of the on-going evaluation of one important aspect of the Faculty's activities. It has produced some information that needs to be considered along with other aspects of the training and examination of anaesthetic trainees. As changes occur in practice, for example, their effect on the teaching/learning process and the assessment of clinical competence needs to be considered.
It is anticipated that the monitoring of each examination that presently occurs will continue, and that periodic major reviews will become part of the systemic evaluation of the Fellowship training program. Examination by a variety of methods may continue for some time as the most valid and reliable method of assessing competence, and it is hoped that examiners will continue in their own realistic training in the use of appropriate techniques for the assessment of competence in anaesthesia whilst being ready to accept good alternative methods in the future. It is likely that the Court of Examiners will continue to investigate alternative examination formats and their feasibility, including those methods which are presently employed by other Royal Colleges.
However, the major responsibility for ensuring that candidates are competent to be Anaesthesia and Intensire Care. Vol. 16, No. 4. Norember, 1988 presented for examination lies with the senior colleagues and mentors who supervise their training. The Faculty and its examiners appear to have gone as far as is reasonable and practicable to make the examination fair but, despite considerable feedback from the examination to the tutors and candidates, it is appropriate that some tutors and supervisors of training take a more active role in the counselling and supervision of trainees. Interaction between trainers and the Court of Examiners should be encouraged so that the needs of candidates are understood and so that the expectations of the Faculty for candidates in training can be interpreted realistically in practice.
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